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The project. which was designed to conduct a quantitative structure-activity
relationship study on a series of chlorinated alicyclic compounds (a number of
which are insecticides or their metabolites or degradation products) was
initiated. with the neurochemical characterization being conducted at
Mississippi State University and the physicochemical characterization being
conducted at Iowa State University. Experiments quantified the inhibitory
potency of the compounds for the binding of 35S+I
butylbicyclophosphorothionate tTBPS). which binds to the y-aininobutyrlc acid
(GABA) receptor, the target for the test compounds. A wide range of potencies
w~ere discovered (1050's of 4.2-22.734 nM), which correlated well with acute
toxicity levels. NMR analysis of the compounds has been run and the
molecular connectivity calculations have been initiated.
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ANNUAL TECHNICAL REPORT

STATEMENT OF WORK

A quantitative structure-activity relationship study will be performed on 33
chlorinated alicyclic compounds. most of which are chlorinated cyclodiene
insecticides or their structural analogs. Their action at the I-
butylbicyclophosphorothionate (TBPS) binding site of the y-aminobutyric acid (GABA)
receptor/Cl- ionophore complex will be correlated with their lipophilicity.
electronegativity and/or molecular connectivity characteristics.

The two biological parameters will be investigated at Mississippi State
University. The in vitro potency of the test compounds to compete with [3 5SITBPS
for binding to rat brain membranes will be studied. Also, the potency of the test
compounds to inhibit 36CI- flux into rat brain vesicles will be studied.

The three chemical parameters will be investigated at Iowa State University.
Nuclear magnetic resonance will be used to evaluate the electronic character of the
alicyclic hydrocarbons to be studied. Partition coefficients will be determined for the
series of chemicals. Topological characteristics will be elucidated using molecular
connectivity indices.

STATUS OF THE RESEARCH

The project, which is designed to conduct a quantitative structure-activity
relationship study on a series of chlorinated alicyclic compounds (a number of which
are insecticides or their metabolites or degradation products) investigated
neurochemical parameters at Mississippi State University and physicochemical
parameters at Iowa State University. Experiments were conducted which quantified
the potential interaction of the test compounds for the y-aminobutyric acid (GABA)
receptor for the binding of 35S-1- butylbicyclophosphorothionate (TBPS) to rat brain
membranes. The rat brain membranes bound TBPS with a Kd of 24.6 nM, which
compares favorably with what is reported from the other labs in the literature (Figs. 1
and 2). All but one of the compounds were inhibitory, and they displayed a wide
range of potencies. with IC5 0 'S of from 4.22-22.734 nM (Table 1. Fig. 3 A-D). The
IC5 0 'S correlated well with published rat oral acute toxicity values (Table 1. Fig. 4).
The 3 6 C1- flux experiments will be initiated shortly.

The EPSCoR graduate student supplement has been initiated, starting with a
characterization of 35 S-TBPS binding to catfish brain membranes.

Purities of the compounds have been checked, and nuclear magnetic resonance
analysis has been concluded. Information on structures has been entered to initiate
the molecular connectivity calculation.



PUBLICATIONS

Ma. T.. J. Tang and J.E. Chambers. 1992. The relationship of the neurochemical
actions of chlorinated alicyclic compounds to acute toxicity. Society of
Environmental Toxicology and Chemistry Abstracts. WA6G8. p. 228.

Above paper was also presented to the South Central Chapter of the Society of
Toxicology meeting, and the abstract was published in the meeting program.

PERSONNEL

Mississippi State University

Janice E. Chambers. Ph.D.. Principal Investigator
Tangeng Ma. Ph.D., Postdoctoral Associate
Jun Tang. B.S., Graduate Student
Russell Carr. M.S.. Graduate student (EPSCoR supplement)

Iowa State University

Joel R. Coats, Ph.D.. Co-Investigator
Jian bo Liu. M.S., Graduate student

INTERACTIONS

None.

NEW DISCOVERIES

None.

OTHER INFORMATION

This report covers months 7-18. the first half of the project. Half of the
neurochemical and physicochemical research has been conducted. The EPSCoR
supplement has been initiated. Work is progressing steadily at this point.



Table 1. The inhibitory potencies of chlorinated alicyclic compounds for 35S-I.-
bUtVlbicyclop~hosphorot-hionate binding to rate brain membranes.

1C5Q (M) LDI y) rn/kz1
Aldrin 319 ±42 3T-60

Deu1:158- :51 -1

I sodnn 28.9 ±5.4 7 -16

En !ffl16.9: 5 .1 8 - 18

Teludrmn 31.2 t 16.3 3 - 10

Aidrun mwa: diol 13.564 ± 1.163

tDihvdroaldnin 140 t 60

9-Ketoendrin 11.6 ± 2.4

12-Ketoendrin 4.22 ± 0.42

Dihvdroisodr.:n 48.0 ± 7.2

Heptachlor 302 r99.3 100 - 162

fieptachlor epovdt' 61.4 ±29.1 47-61

Photoheptachlor 4.23± 1.00

Photohplch~mIor epoxide 5.26 ±0.82

Photo oX-chlorcdxne 52.3 ±14.7

Oxvchlordane 36.6 ±20.1

Photoý lxvchlordanle 29.2 ±5.3

Chlordene 2.577 ± 484

Photo(hiordene 210 ± 71

1Jflvdroxvr'hlordezie 4.449 ± 538 2.400 - 4.60O

Dfhvdrcxhlor-,!:,e 1,660 ± 197

2.3-Chlorde-.e epo'xide 334 1 70

1 .2.3.4.9.9 >.'.:oro I .4.4a.5.6.8a-hexahydro- I .4-methanonaphalene
737 ± 294

1. 2.3. 4. 1) jx 1..,ro- IA.4a.5,6,8.8a-octahvdro- 1,4-methanonaphalene
574 ± 287

nietirn.;~ I'.,56.6 ± 13.0

5.6..8.99 ~ni :tro-. I 2.3.4.4a. 5.8,8a -octatiydro- 2.3- epoxy- I .4-thano-5.8-
rnethanoniqO ilcne 145 ± 44

5ý.6.7-.8.9.9 lexA(-chloro- I .2.3.4.4a.5.8.8a-octahydro- I .4-ethano 5.8-
mietllanonaphalene 131 ± 14.7

Mirex 'No inhibiLion" 600 -740

Chiordecone (Kepone) 22.734 ± 6.674 125

Lindane Iy-Bf IC 203 ±41 88-91
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#*26: 1 .2.3.4.9.9-he~xachloro- 1 .4.4a.5,6.8a-hexahydro- 1 .4-methanonaphalene.
#*27: 1 .2.3.4.9.9-hexachioro- 1 .4.4a.5.,68.8a-ocriahydro- 1,4.-

methanonaphalene.
#28: 5,6,7.8,9,9-hexachioro- I .4.4a.5.8,8a-hexahvdro- 1 .4-ethano-5.8-

methanonaphalene.
#29: 5.6.7.8.9,9-hexachioro- 1. 2,3,4.4a, 5.8.8a-octahvdro -2.3 -epoxy- I .4-t-hano-

5.8- methanonaphalene.
#30: 5.6.7.8.9.9-hexachioro- 1 .2.3.4,4a.5.8.8a-octahvdro- 1 .4-ethano-5,8-

methanonaphalene.
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